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The NOAA  Ship KA’IMIMOA NA deploying weather buoys in the Pacific.

Implement Seasonal to Interannual 
   Climate Forecast

Total Request: $142,206,000

Vision - NOAA, working together with academic and

multinational partners, will provide forecasts of global

climate variability with lead-time s of one-year and long er,

focusing on the effects of  El Niño.

Challenge - The large st predictable  interannua l climate

variations are caused by the El Niño-Southern Oscillation

(ENSO) phenomenon in the Pacific Ocean.  ENSO causes

changes in temperature and precipitation patterns, in ocean

circulation, and in storm frequency.  These changes have

global effects.  NOAA issues monthly and seasonal

probability outlooks for temperature and rainfall based on the

application of EN SO research an d has successfully forecast

the 1997-1998 El Niño six months in advance.  ENSO-

related effects ra nge from se vere drou ght to intense  storms. 

The ability  to improve  the accura cy and relia bility of multi-

season forecasts requires the incorporation of the effects of

other longer term modes of climate variability such as the

North Atlantic Oscillation and the Pacific Decadal

Oscillation, into improved models.  The impact of global
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change on short-term climate variability must also be understood.  This requires better understanding of

climate process and can  only be achieved  with an enhanc ed global observing sy stem.  NOA A must

develop an expanded suite of operational products which predict changes on one week to multi-season

time scales.

Implementation Strategy - Key issues for the public and decision makers are: (1) the monitoring,

description, and dissemination of current state of climate; (2) understanding of unusual or extreme

climate con ditions; and ( 3) predictio ns of importa nt climate va riables on tim e scales from  a few w eeks to

more than a year.

The obje ctives of this go al are to: 

• impleme nt climate pr ediction syste ms to delive r useful season al to interann ual climate fo recasts

for the U.S . and collab orate in a mu ltinational effo rt to generate  and use sim ilar forecasts; 

• enhance global observing and data systems required for the improvement of model predictions of

seasonal to in terannual c limate variatio ns; 

• invest in pro cess and m odeling res earch to im prove pre dictability of tem perature an d rainfall

distributions; and

• assess the human and economic impacts of climate variability and improve public understanding

of climate fore casts. 

Benefits  - We can now predict El Niño events with sufficient accuracy and lead time that savings of

hundred s of millions of d ollars a year c an be realiz ed in the bo th the Natio nal and glo bal econo mies. 

Climate ser vices will be  as importan t econom ically in the 21 st Century  as weathe r forecasting  is today. 

Improved climate forecasting will benefit producers and consumers in many sectors by improving

decision making.  A cost-benefit analysis of one ENSO research effort, the Tropical Ocean Global

Atmosp here (TO GA) p rogram, sh ows return  on investm ent of at least 13 % - 26%  for U.S. ag riculture. 

Agricultural savings of m ore than $300 m illion annually are estimated to result from  further forecast

improvements.  These forecasts will also improve management of fisheries, water resources, and other

sectors and  resources se nsitive to w eather and  climate varia tions.  

FY 2000 Acc omplishments 

The Seasonal to Interannual Climate team made strides in forecasting, outreach, research, and

observations.  The major FY 2000 accomplishments are described below.

Forecasting Ac complishments:

• Achieved record high skill scores for temperature in outlooks for May 2000 and

March-April-May 2000.

• Forecast the 1998-1999 La Niña six months in advance; correctly predicted cooler-than-normal

sea surface temperatures in the eastern Pacific Ocean;  successfully predicted the continuation of

La Niña throu gh the winter of 199 9-2000; and ach ieved exceptional skill scores for the th ird

straight year.
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 Operatio nalized fou r new, sign ificant foreca st products: 

• U.S. Threats Assessment: a weekly outlook for droughts, heat waves, heavy

precipitation, wild fires, and other ex treme events on time sca les from 3 to 14 days.

• U.S. Drought Monitor: an estimate of current drought conditions

• Seasonal U.S . Drought Ou tlooks: which predict sea sonal drought cond itions.

• Excessiv e Heat O utlook pro ducts

Outreach A ccomplishmen ts:

• Established an administrative focus for climate services at the NWS to forge and maintain links

between NOAA's offices involved in seasonal to interannual climate predictions, other federal

agencies, R egional C limate Cen ters, local officials a nd private c ustomers.  T he new  office, within

the Climate Services Division of the NWS, is also responsible for climate policy and constituent

requirements for the NWS.

• Began formulating a climate services training program for NWS field personnel to ensure that

field offices can adequately respo nd to customer inquiries.

• Completed major overhaul of the Climate Prediction Center’s (CPC) web site to include

improve d links, com plete indice s, and most p opular pro ducts list.

• The A merican S ociety of C ivil Engine ers publishe d the book  “Using M eteorolog y Foreca sts in

Operational Hydrology” which explains how NOAA’s short term and seasonal forecasts can be

used for w ater resourc e manag ement.

Observa tional and R esearch A ccomplish ments: 

• Successfu lly implem ented the C limate Da tabase M odernizatio n Progra m (CD MP) es tablished to

ensure valuable climatic data and information would be available to the public, researchers, and

economic and  political decision makers.

• Demonstrated a ship-borne wind profiler for continuous monitoring of ocean winds as well as

dual-wa velength p rofilers to identify  the nature o f precipitating  systems.  

• Develo ped the F lexible M odeling S ystem.  Th is product an d the Diag nostic W eb-Atlas to ols

provide researchers w ith capabilities to  support a wide ran ge of applications.

• Impleme nted a five y ear study, E astern Pac ific Investigatio ns of Clima te (EPIC ),  designed to

improve  understanding of key features in the Eastern Pacific.

• Demonstrated a statistical link between sea surface temperature anomalies during the fall season

and the Mad den-Julian Oscillation (M JO) activity during the sub sequent winter.

• Instituted the S atellite Activ e Archiv e which  has made  over 7 terab ytes of polar- orbiting satellite

data available to the environ mental research com munity each yea r.
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Key FY 2002 Activities

 Future plans include an integrated suite of forecast products to provide regionally specific weather and

climate infor mation for tim e scales rang ing from ho urs to days to  weeks to  seasons to ye ars.  We w ill

enhance  short-term w arning fore casts and pre dictions of de cadal-to-ce ntennial ch ange by w orking w ith

other NOAA climate researchers.  These forecasts will provide longer lead times for warnings about

extreme weather events. We will extend  weather and climate predictions to cover periods ranging from

one week to sev eral seasons.

Specific FY 2002 activities to include:

• Continue to translate the improved understanding of climate variability resulting from enhanced

climate monitoring cap abilities into better models.

• Maintain and improve data delivery systems to serve the rapidly increasing demands for new

climate services.

• Improve the availability of climate reference data sets that are now widely used by the

operational and research climate community.

• Establish and maintain the sustained global observing system necessary for climate research and

forecasting as well as the long-term monitoring system necessary for climate change detection

and attribution.

• Ensure the continu ity of the current U.S. (N ASA) an d French satellite altimetry prog rams,

TOPEX and JAS ON, through the next decade.

• Conduct El Niño - Southern Oscillation (ENSO) research.

• Improve access to N OAA  climate data holdings for the pu blic and decision mak ers.
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Key Performance Measures

1997

act.

1998

act.

1999

act.

2000

act.

2001

est.

2002

est.

ENS O Fore casts

accuracy (correlation) 1/

 

.81 .85 .85 .84 .85 .85

U.S. Temp erature

skill score 2/ 22 23 24 25 20 26

Number of new monitoring or

forecast products that become

operational per year 3/

N/A N/A N/A N/A 4 4

New climate observations

introduced 4/

N/A N/A N/A N/A 120 150

1/    Accuracy is the corre lation of the forecast with actual co nditions.

2/   For those  areas of the U nited States  where a  temperatu re forecast (i.e., w armer than  normal,

cooler than normal, normal) is made, this score measures how much better the prediction is than

the random chan ce of being correct.  Skill score is based  on a scale of   -50 to +100 .  If

forecasters match what would be predicted by random chance, the skill score is 0.  Anything

above 0 show s positive skill in forecasting.  Given the difficulty of m aking advance  temperature

and precipitation forecasts for specific locations, a skill score of 20 is considered quite good and

means the  forecast w as correct in a lmost 50 pe rcent of the lo cations forec asted.  Fore casts will

likely be better in El Niño  years than in non-E l Niño years.

3/ New performance measure added for FY 2001.  Reflects customer service goal of the SI team.

4/ New pe rformance measu res added for FY  2002.  Reflects the goal of the S I team to increase

the density of global climate observations to improve short-term to longer-term forecasting and

assist in research and modeling.


